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C!y>fttinfr Cnmposition 



The present invecctioii idates to fiio letanjaot. coatmg compositions, theit 
prepani^on anduse. 

-.!■ 



li Coating compositions flite commonly used to coat tiae surfeces fbimd in 
bmldittgSs for exanqple walls, cdlings, floors and fbrnitDie. Such sorfeces are 
TXBually coated at ambiejit tempemtur© of about 5 to 40'C usmg brushes, 
loUers, pads or sprays. The coatings inchide paints, lacquers and varnishes. 
Such coatings can horn'm the event of a fire in a building. 



2) 



Fires inside bmldings anik other structures cause substandal dam^e and often 
loss of life boih from heat of the blaze as well as the smoke generated. A 
source of fiiel in sadilfiiBs is tiie coating on the surfeces found inside 



buildings. Of course, ^ch sutfeces are often r^ainted many times and, over 
the yrars, it is not uncojiimon to have ten or more coats of dried paint theteon. 
Such multiple coats oft^ssst, although unlikely to be tiie initial soutce of the 



2S 
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fire, will certaiiily feed it| 



' 2 

tiier^y prolongiBS its doxation and incaceasutig tiie 



damage caused. To be efifective in real life situations, therefote, fire Tetardant 




coadngs nmst be of low filaiiunability themselves as well as su£B.cienfly robust 
to mamtain their in a fire such that the paint layers and oQusr 

substrates beneath are substantially prevented from igniting. 

i 

•! 

. J" . 

In order to make objeclxv'e cosopaxiaiDs, a ^tem of oertLfieation by Twrt itm al 

i 

bodies has been set \sp. Sjiidi certifying bodies have developed various testing 
protocols to assess the elfFectiveness of the fire letardant coatings. These vary 
loj in severity by specifying ififfenant siibsttates, for exanqile flamroable versus 
non-flammable and wh? Sier or not &e substrate is overcoated with ptevious 
dried layers of flammabl sipaint An e3can5)le of the roost severe test is BS 476 
titled Fire Tests on hiding Materials and Structures wMbh is hetein 
incorporated by refeience; part 6 of to relates to methods of tests of fire 
i4 propagation of productsj and part 7 to surface qaread of flames for materials. 
I The most challenging si^strale for the test is the Wanington blue board which 
is plasteflM)ard coated lijdifa 10 layers of dififei^ 
witix a fire retardant codtiig, sulgected to the test and die result assessed. 



20 Known fire retardant cdating compositians contain fire retardant materials. In 
addition, such coatingsj may also contain polymeric bmder, particulate non- 
binder solids such as inorganic and/or organic pigments (for example ratile 
titanium dioxide) and/^ 'extenders (for exan5>Ie days or talc) as well as other 
optional ingredients such as structuring agents (for exatnple laponite or 
is bentonite clays), coal^ing solvents (for esssxaple benzyl alcohol or white 
sptdt), antifoaming agents and bioddes. 
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The volume of particulate; t^siXsx contained in a dry coating compart wifh the 
total volwne of the dtial coating (mduding film forming polymenc bmder) i& 
known as ftie pigment volume concoittatioa or PVC and is nonnally 
exjMessed as a percenta^ in tbis conteact the term pigoijeat inchides all matter 
which remdns paiticailat^ in the final fihn. The concept of FVC also ^lies to 
polymeric moulding forrfiulaticms. A general discussion of PVC can be found 
in Paint and Smfece Coajtings Edited by R. Lamboume and published in 1987 
by ElKs Hoarwood, at page 364, the content of which page are herein 
incorporated by: 




Typical of the fire le^aniant matends referred to above inchide organic 
halogen compounds sudi'as chloiinated paraffins and brominated materials. 
^ Chiorinated polymers !^d copolymers such as polyvinyl chloride - and 
poiyvinirledBae chloridej are themselves fire letaidant by virtue of thedr high 
li chlorine content. The Ijiaiogenated materials may be nsed alone or togetha- 
with antimony cornpounds sudi as antimony trioxide or antimony pentoxide 
which ate thought to acjr'as synergists. One proposed mechanism for the mode 
I of action of the halog^^ed and mixed antinmy-balogenated systems is tiiat 
they interfere with thei mechanism responsible fi>r producing high energy 
2j) radicals in the gas phaleloftfae flame thereby wdurang the mag^ 

flame and/or its tenpyratme. Such agents are efiBectiv© but they tend to 
produce higjh smoke ^bnsity and conosivB gases m the fire causing more 
damage, PurtheEmDreij -handling antimony compounds and halogenated 
materials during the pamt-making proce^ is itself a cause of concern for the 
is healih and safety of life woiiers invohred, I>nst produced by sandix)® flame 
retardant pamt contammg antimony creates an additional hazard for tiie 



environment. 
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'i * 

Ahematives to the balogBn' fiie letardaots include a dass of coxrqiouxids ibat 
jpiodace water vapour or'jciarbon dioxide at elevate teixq)erature. Emiiples of 
jsucli loaterials are the jxtetal caibonates such as Huntite (SMgCOgxCaCOa) 




and Hydromagn^iite 



(C03)4(OH)3x4H2Q) and xnetal hydroxides, such as 



aluminium trifaydtoxide ^o known as fllnmfniniTf idhydrate; and 
hydroxide. Thj^e ace also sometimes refened to as fire xetaidant jBlleFs. In die 

7, 



10 



early stages of the fire such filler materials are believed to release the carbon 
dioxide or water thereb^g preventing flames taddi^ hold or extingoiahing any 
flames that have akead^ taken hold However, a known disadvantage is ftist 
they are iMjt very effectiilfe;at high temperature. 



I .1 
At hi^er ten^eaatures. kiSateiials capable of producing glass-like chais can be 



more effective. Zinc bo^ Is an example of such a material. The chars thus 
formed are thought to |act as a physical barrier blocking heat teaching the 
substrate beneath the riainted surfece. Unfortunately, such glassy chais are 



vcay britfle and have a ^ndency to fell off the very aaticle fliey are intended to 
protect. More lecenfl^^ ioixbiies. of glass-like materials and cetamio-like 

lie and -ftuese produce glassy chars t^^^t are more 



materials have become | 
robust ^ 



21 




In addition to thes^j We the coatings producing fire retanJancy by 
intumescence, by wh4lj is meant an insulating foam is produced at the 
tenqaeiatares found in istG. Typically, an acid source, a darring source and a 
foaming agent are repiiired. The add source is a phosphorus conqwrand 
: 5 generating phosphoripAad at high temperature. The charring source may be 



any source of cajbon; tie polymer of the film fomiing resin can be suffident. 

♦ til 

TTie blowing agent is topically urea producing arrrmrmi^ at high ten^eratnre. 
However, intumescentj coatings often have poor decorative properties and 
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overcoating ihsxa vnih Lconvoitional, that is non-fire retardaxtf, coatings 
geueFally cteates pFOblei| 3 of wettiog vvidch can lesult in an imattcactive final 



£P 0 833 862 discloses a process for coatmg inoKganic fillar pariides soch. as 
magnesiuxa hydroxide or alimiinnim trChydroxide wilh certain tin compounds. 
The use of such coated filler particles as fire retaidants in low FVC (in 
particular less than 15%) polymer moulding fimnulations is also disclosed. 
These moulding foimuMons, however also contain haiogcnated materials 
such as polyvinyl chlltide as i3ie polymeric binder or CaeoWor 70 a 
chlorinated parafSn wa^ which ate Aemselves koown to be effective as fire 
retardants due to their l|eli chlorine content as discussed above. Of course the 
presence of the chloii3|e produce* deiise smofce and corrosive gases during 
combustionl 



r 

EP 0 833 862 alsoumeotbns coating conqiositiooa although specific 



fennulations are not rLpaled and high iPVC, halogen fiee coatings are not 

ri 



disclosed. 



Smprisingly, we have |ow found that halog«)-fiee coating compositions can 
be made at veiy higji mC and of in5)roved fiie retaidant properties. 



Accordingly, there fe." provided a halogen-fi'ee fire retaidant coating 
con^osition compiisii" fihn forming polymer and inoigamc fiie ictaidant 
15 material chaxacterisel .'in that the fire letardant material conges a 
combination of fire retardant filler particles and a metal stannate and/or a 
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metal hydroxy stannate ^ieim the overall PVC of the coix^osition is fcoin 
75 to 97 %. 




10 



! I i 

By halogea-fiee is means- lliat the coatuig conxpositioiL is substantially &ee of 
lialogea caniBinixtg Sxe t&tasdaot matodals. 

i' 

Fie&rably the fire letaidaiit mBtei^ of the coating conxpo^tion is able to give 
off water and/or caibotf dioxide when the dried coating is eiqwsed to the 
elevated ten^raatuies fajid m or close to a flame in a jfite. Mote prefembly 
ihe.fiie retardant filler^is selected from the group consisting of kmtlte, 
hydromagnesite, aihjimnHan trihydioxide and magneama hydroxide. 

■);■ - 

The metal stannates may be iBptesented by MSnQs and flie metal hydroxy 
stannates- by MS»(OH)fi„ Preferably the metal w^presented by M is zinc, 
1^ magnesmm, caldam» kontimn. baiimn, iron, cobalt, nickel or coppa:. 
Preferably the metal is micas this pioduces efFectivB fire letaidancy as well as 
being substantially coWless. Even more prefeiably the metal hydtojcy 
stannateis zinc hydroac^stamiate. 

i 



Suitable combinations poff ffller partides and metal stannates and/or metal 
hydroxy stannates incllde mixtmes of the filler particles and flie stannate(s). 
These may be added |to the coating con^wsition pie-mixed or seperately. 
Prefeably the fire r|tardant material comprises the fire r^aidant filler 
particles coated with the, metal stamiaCB and/or the metal hydnwy stannate as 
this produces more e&ctive fire retaidancy. More preferably, the coating is 
bound to flie fiUer partpfes. A suitable esaBc^ls of a fire retardant fitter coated 
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a metal hydroxy 4^ate is alu^ii™ trih^ coated with zinc 
hydrojcy stamiate, available as StOTflam ZAH?*. 



I 

It 

i . 



I- 

Preferably ftie fiie reteidU material comprises fiom 100 to 2000% and moie 
preferably fiom 300 to 1^00% by ^gbt of the film forariiig polyiosr. Most 
preferably, ihe fiie reto|ant material compriBes from 900 to 1400% as this 
produces tifeie qptmmm feilance of fiie tetardancy and other dried coating 



V 



properties. 



10 Preferably the PVC is Ain 80 to 97%, mote prefiatably fiom 85 to 95% and 
even more preferably 87 to 93%. Preferably at least 65% of tiie PVC of 



the oomporifion is pit>vj|lfid by the fire letardarrt male^ 



Allhoi:^ not wishing 
li coatings of the inrentii 
materials to be in 
minimnm amoimt of 
forming polymer that 
thereby further inqxrovi 



FoimnlaQng at such 
the coating conq)osdti< 
to form fissures as it 
not only prodaces an 
is retardant properties 
flammable mntfitial b< 




jbe boond by tiiis theory, the very high PVC of the 
not only allows very high levels of fire retardant 
>Uted inlD the dried coaling, it also resahs in a 
fbrming polymer in the coating. As it is tiie fihn 
the lasm flammable material, fiie reaardancy is 



_ PVC can reduce some of ttie desirable properties of 
,j In particular, there is a tendency fiw the wet coaling 
creating a dried, soUd coatmg with ciackB in it This 
lesiraible app«ffance but, of course* rednces the fire 
j the coatmg r^ulting fix)m the ejqjosure of fiie 

I I 

Leatb to flBmes azul lieat 
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I 

jLai^e particle size materiilsinay be \}sed to oveic(nj]be th^ pinUeixi. By large 
in this context is meant hat the paitide size distribution steads &om sah- 
raicron up to 1000 miorons, prcsferably fiom OJ to 750 microns, more 
preferably &om 0»1 to SClo.micraiis and still moie prefeiably fiom 0.1 to 200 
I'micFOiis. Most pieferced aijs particle sdze distdbutions yi/hsxc Sxm SO to 90 % 
by weight of Hie particles aze to 50 micronB and fiom 5 to 25% by wei^ 
are jBx>m greater tihan 50 lo. 100 microns and fi»m 5 to 25% by weight are fiom 
greater than 100 to 200 |microns. Particles above about 200 microns can 
produce a tejttnied loJk:! in iSbs diied coating so where a smootb final 
^peatance is leqnired tji^' parliGle size distiibation is prefeiably substantially 
fiee of particles greater iban 250 nricarons. "Where the particles are substantially 
spherical the size refers feo flie diameter. Where the particles are non-spherical. 




the size refars to the li 
1^ aspect latiO; sach as 
(XD. thus be 
eshibit signific^t t( 
routine expedment* 

2) Although the size and 



dimension. However, materials havhag a high 
i, tend to bend and coil in the dried coating. Coatings 
! witli fibres of up to about 3 mm in length and not 
in the dried coating. Tbese may be selected by 



distribution of the particles largely detennines tbeit 
effectiveness in prevenl ing the cracks and other defects i&om forming, the type 



• -07 J 

of the material itself wi lllaffect tiie fire retaidancy of the coating conj^josition. 
Preferably non-flammable matwials are used. More preferably, inorganic 
materials are used. 



:5 



Suitable exanq>les of i ubh non-flammable materials include fly asb, calcium 
carbonate, clays, talc nk glass fibres or spheres. Fly ash comprises hoUow 
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alimima-silicate spheres 4c^cted &om.pulvmsed iael ash. FiUite™ 200/7 is a 
suiteble example of the Ey ash type. Examples of soitable glass fibres are 
available fiom Wxigley Fibres, F.H-Wri^ey Ltd in Someisel^ Englajid TA4 



4RF imder the 



PAN™ fibres or fiom Fibertec Inc, Bridgewater, 



Michigan, USA 023204 |iMer fee tradename Mcroglass™. Suitable exan?)les 



10 



of boUow glass inheres 
balloons. 



aie STailable £rom Wrigley Fibres as g^ass imcro 



Preferably, such materia [a| comprise fitMn 5 to 40 % by vmg^ of Hie coating 
fomralation, more preSrably fiom 10 to 3D % by weight of the coating 
fonaulatioii and even ioore preferably fiom 15 to 25% by weight of the 
coating fbnmilatioii. 



Preferably the coating coinposition contains at least one compaaesA sheeted 
fiom file group consdting of pigments, Aeological modifieis, flow aids, 
' ^ersants, eateodeis, IniifoaDas, crossliid^ 

J, . . . .. 

I 

1 I 

Preferably the coating c anqjosition is waterbome as this reduces the amount of 
organic solvent relea^ to ihe atoospheie dming drying of Hie appHed 
2fo coating. Such solvent! m the atmosphere are considered hajzardous to the 
environment and in man.^ cases the users of fee paint dislike &e odour they 



produce. By waterbonLjis 



mateiial or Ihe carci< 
preferably the organi 
t5 prefferably fiom 0.5 t^ 



meant that at least 50% by weight of the volatile 



liquid of the coating conqiositiQa is water. More 
solvent level -is fiom 0.1 to 30% and even ore 
0% by weight of the total paint compositLon. Most 
Qsmposition is substantially fiee of organic solvent 
Preferably, where atghic solvents are used. ft>r example to improve substrate 



preferably he coatingi 
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e paiticulate matter, waler coixqpalible or water- 
Examples of sash suitable solvents include 



soluble soWeniB are usp 
propylene glycol, li^nzyl alcoliol, ester aloohols such ss texanol and paia£Brdc 




10 



solveots mdt as Exxsol 040 and white spiiit. 

Organic solventSj, preferably water conipatible organic solvents are also tisefiil 
in increasing the open tim^ of the coating; that is they exlsnd the time it takes 
for the coating compo^|ion to diy. This is ^edally important for coatings 
fisimuJated at PVC abov s jabout 75% as they have a tendency to fonn defects 
during diying. 



It is piefened ihat its cJajing con^osition is 1 pack. By this is meant that the 
liquid coating conqioliion may be used direct from the container. 
Furthermore, other thai jperhaps redadng the viscosity by the addition of 
li solvent, say water, no f|nher essential ingredients are required to be mixed in 

develop its intended properties as a fire retaxdant 
for use coating coo^sition has the additional 



2» 



ordCT for the coating 
coating. Sodi a t& 



advantage that it does iioj hanre a hmited "pot life' beyond which any unused 
coating must be disc 



Suitable fihn forming , ijesins include addition polymers and condensation 

3 t 

polymers. The term pjl^^er is used heudn to describe both homopolymfflC8 
and copolymers. 



i5 Suitable examples of i 
and methacrylic aad 



ition polymers can be derived 3&om acrylic acid esters 
iers, amid«, nitriles, vinyl monomers such as styrene 
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i(metih)aczylate to rqxreseot boHi acr^date and 



10 



Using fhe nomenc 

metbactylate^ suitable 4ikli)iiczyiic add esters inohide the alkyl esteis 
I»efearably methyl (nieOxft^jEyiate, propyl (niefli)acityiate, butyl (mieHi)aciylate, 
2-etihyl Iwtxyl (itieth)acr|latB and alkoxy poly(oxyethyleiie) (meth)aciiylate,. 
Small amoimts of acryiic| acid and/or roethacaylic acid may also be used. 
Hydroxy functional modojnjers such as hydroxy ethyl (naBth)acrylaibe and/or 
hydroxy isopropyl (m4ti&act3^ may also be mclnded. Ftefexably the 
addition polymer is dJiyed firom the esters of (medi)acjylic add. More' 
preferably the addition ©olymer is derived ftom methyl methacaylale, 2-etJiyl 
hexyl acrylate and aciyJcj add and even mote preferred is where die weight 
ratio of these monomefsiis' 56;5:483:1.0. lespectiVfely. 



li Suitable ejcan^les 
polyuredianes. Uieth 



condensation polymers include polyesters and 
hybrid polymers, M^ere fhe nuethane and 



acryKc addition polym^nortioQa are closely associated may alro 



The glass transition 




or Tg of the addition polymer may be varied 



2) by cqpolymerising moraomers of ^ropriate Tg. Similariy, by varying the 



amount of hard and soi |oreaotants the Tg of the condensation polymers may 
also be varied In thisLj^ polymers which are hard, soft or intermediate Tg 
can be made which ca^'j^roduce a range of desfaable physical properties, sudi 
as hardness in the dried- J^ating. 



:5 



Preferably Tg of fhe ^lymer used as the fihn forming resin is firom -60'C to 
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130°Cj moie prefe»bly mjm -SO'C to 70°C and even more prefexably ftom 
-30 to 30'C. The lower polymers are pisfiecred as they allow a coh^etit 
dried coaling to fotm evea. it vety PVC. 



The £lm forming resin tm ir be a solution polymer by which is xorant that the 
polymer is dssolved inl organic solvent off water; or a disperaon polymfir 
•where the polymer exist sjas partides dispersed in a liquid earner medium. 
Such dispersions are oft J refeared to as latexes. Preferably the film forming 
rosin is a disperaion polj haer and more preferably the liqnid carrier medium is 
substantially wator. Hi^ ijrei^t average particle , diameter of saoh latexes is 
preferably ftom 0.01 to '. > mirarons, more preferably from 0.1 to 3 microns and 
most preferably for 0, 1 1 microns. 




Preferably they are made by emnlsion polymerisatian process. 



The wet coating shouldbjs applied to the substrate at a thickness sufiBxaeni to 
produce a dried coalinj thickn^s of fiom 03 to 3.0 mm. preferably fiom 0.5 
to 2.0 mm and most preferably fiom 0.8 to 1.25 mm. At higher dried coating 
lirickness, for exampl J greatear iban 0.5 mm, more ifaan one coat may be 
2 Q required. Preferably, dle|l coaling thickness of 2 mm can be achieved in 1 or 
2 coats. This can be achieved by brush or toller i^ipUcation although roller 



application is x^referred : | 



In ordsr to adiieve 
5 should be, prefoabfy 
Pa.s and evm more p: 




coating thicknesses the medium shear viscosity 
0.6 to 6.0 Pa.s, more preferably fiom 1.0 to 5.0 
>ly fiom 1.0 to 4.0 Pa.s. Hie viscosity is measured 



^ 13 : 49 RAX 0175S578520 ici dEPT 



@020 




! : 13 

at 25'C using a Rototiiiim^ viscometer (available ftom Sheen. InstruineiitSj 

i 

Teddiagtoii, London, Engi^^ fitted witli a 125 inch (3.175 cm) ^tasdcal 
bob ^attixnoober 455N/65^iiotatiiig dX 562 zpnL 



'I 



10 



Oth.^ jmptatBoat paLat pioperties are also affected by Ihe very high FVC of ihe 
mveradoiL For esatnple^ | stain resistance and scrob resistance may be 
Tinacceptably poor. In tbese circumstances the dried layer of jSie retardant 
coating c6mposition may be ovesrcoated -with a second different l^er of 
convendonal coating wbicJi, aUhough is itsdf not jSre retaidant to the extent of 
the coatinLg oonipositiona provided by this inventiaii, nevertheless does have 
acceptable stain and scriii ptoperties* Surprisingly, such a system has good 
fire retardant properties, j 



Accordingly, there is projdded a Bie retardant coating system, comprising a 

li first dried layer of fire rel^Brdant coating conqaositiQa and a second dried layer 

of coating conjposition diaracterised in that the second layer is of a different 

conoposition. PFedferably tj»e second iay&t is colbuiedL 

• I 
I 
I 

Such a two product sys^tem has the added advantage that a fire retardant 
20 system can be iwoduced offering a range of colours without the need to 

r ; 

formulate a range of ' colowed conqjositions which are themselves fire 
retardant. Optionally, tlie| second coating layer is fire retardant 



i! 



In cases where the adliesian betwew the fire retardant coating conq>osition 
15 and the substcale is poij or inadequate, it is prefenred that the coating system 
conqirises a layer of ppmer, between the subsdate and the fire retardant 
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coating in order to increase |the adhesion to acceptable levels. Sucli primers are 
often rcfeued to as adbesioh promoting piimers. The piimer may itself be £re 



[ ! 

The invendoxi also pio^d^ a mediod of fozmiag a coated saabstrate 
comprising providing a si^ntiate and applying onto at least a p(ntioii of the 

i 1 

sabstrate at least one lay^ of a coating coiE^osltion of the invention and 
allo^inng the layer to dry.. I 

II 

h' 

The inventipn fUrflier pr^y des a coated substrate compiising a substrata such 




as for example a wait , ceiling, floor or article, coated wilii a coaling 
conxposition of the inv^ti|o!n. 



I 



.1 



The invention is fiirfhef illustrated by the following ^samples. 

I 

I i 

The ingcodients refeatre^ io in liie examples are listed below and are available 
fiom the sappliets listem ! 



Betrtone^ EW, a clay ^ckener is available foim Elementis, Stolbeigerstfasse 
jjo 370, Cologne, Gennany. I 

Dispdair"^ CF246, an JintifeamL is available fitom Bladdjum Chemicals Ltd at 

BladdDnm, England, BBl 5SX 



Whit^jiik Industrial: 



Acticide™ CHR 0107,]a' biodde is available ficom Thor at Wincham Avenue, 



Wlncham, Northwixi, €heshiie» England, CW9 6GB 
IS Orotan'^ 731 and Acryiol SCT-275, a dispeisant and thickener respectively 



a '03 13; 50 PAX 01753578520 



axe available icom Rohm 



I 



ICI LEGAL DBPT 



Ii022 



& Haas at Lennig House, 2, Masons's Avenue, 
ICRS3NB 



I, 

Propylene Glycol is avkilable from. Petrochem Cailess at Cedar Coiut, 



Ouildfotd Koad, LeathedisLd, Siursy, Engiand, KT22 9RX 

» I 

1 1 

Di^onil^ Ai380, a dis^^rsant is available fiom Cogois at 40551 Dosseldon^ 



Storflam^ ZAH and Sthkam ZHS are available &om Joseph Storey & Co 
Ltd at Heron Chemical '^^ijixks. Moor Lsaaa^ Lancaster, England, LAI IQQ 

Natrosol'*" 250 MR aiid,!^uaflow™ NHS 300, both thickeners, are available 
i<j from Hercules BV Aqualon Division, at Koordweg 9. PO Box 71, 3330 AB 
Zwijudieciht, The Nethe^ mds 

I 

Fillite™ 200/7 is availalie from FilHte at Qoddaid Road, Astmoor Industrial 

!j ! 

Estate^ Runconij) Cheshiie, England 



Mccoglass™ 3004, 



fibres is available ftom Fibertec Inc at 35, Soofland 

ife Boulevard, Bridgewateiji^ 02324, USA 

I ' 

Wairington Blue Boards available from Wairington Fiie Research Centre^ 
Hohnesfield Road, Wai|igtan, Wal 2DS, England 

DXILUX™ Trade Vinylj Malt White is available from Imperial Chemical 
Industries, WexhamRc^ Slougji. Berkshire, SL2 5DS, England 

0 Blanose 7M 310 SCS 9^54 is a ceUulosic tibockener avaflable from A<iualon, 
9, Noordweg, 3336 LHlzwijndrecht, Holland 

Exxsol D40 is availalU from Exxon-Motol, 4600 Padcway, PO Box 122, 
Fareham, Hampshite, "^IS 7AP, England 

Texanol is available Eastman Chemical, Chaiiottenstrasse 61, D 51149 
25 Kohl, Gennany ' ' 




ID 
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Chiaa day D and China ClAy Siipreme are both exieaiSecs and are available 
team, iaaexys, John Keay Hbuse, St Austell, PL25 4D J, England. 

I 

I 

Hoadde TJSiDl is tttaniuoii dioxide pigment is available fiom Hnntsman 
Tioxide, Tees Road, Haifl^ol, TS2S 2DD, England 

■ i 

Secutoc A32 is alwmrnijm tohydroxide and is ayailable tcom lacemin, 
Schacbea 82, Holdeibanli !CH-S113, Switzedand 

I 

t 

Microdol H200 is a doloin|ite extender is available j&om OMYA, Curtis Road, 
Doiking, Sunsyi RH4 IX/^, England 

Duical 130 is caldmn c^onate in Ibe tcxtm of large particles and is available 
fromOmya. . i 

I 

• i 



Example :\ 
Example 1 : 

To a 2.5 litre container' ^diamaer 150mm) fitted with a dispersion inqpeUfir 
1^ blade of 100mm diametej: is added.flie first portian 564.6g of T^ Water (1) 
and 232 g of Bentone'^f^ EW whilst stining at 500 to 1000 ipm. Stiiring is 

I, • 

continued for about 5 mmiites until a unifeim dispersion is formed with no 
obviotts signs of aggloiheration. To this mixtare is added, whilst stining and 
in die order indicated iii Table 1, the ingredients of Portion B in the amounts 
:|D shown. Storflam™ ZAHj is added slowly over a pcdod of about 3 minutes. 
When aH of ibe ingrediedts are added to flie container, die resulting mixture of 
Portion A and Portion j^ are dispersed nsmg high speed stining at 2000 to 
3000 ipm for about fift^ nrinutes to form lie millbase. The ingredients of 
Portion C are thm adJeji m the order indicated in Table 1 with slow speed 
fes stining of about 350 usmg a Heddo^ph stirrer fitted with a 100 mm 
diameterpaddle blade lintil aunifonn consistoncy is achieved to form the final 



23/10 '03 13:50 FAX 017S3578520 



Id LEGAL DEFT 



@024 




coadng compositioii. 



PottioTLA 



wat^ (1) 
BcDtooeEW 

Portion B 



£M$pelairCF246 
ActicideCHROlO? 
Orotaii731(25%) 
Fiopyl^e Glycol 
lMspon9A1580 
lb StorflamZAH 
Nstrasol 2S0MR 
Water (2) 



17 



I 

! 
I 

I 



118.435 
0.759 



:oao5 

I 

t 

!0.198 

1 
« 

■:i.230 

I 

;2.374 
■0.205 
•42.73. 
I 0.040 
i 2.612 

I 
I 



TABISl 



I 

0 FilHte 200/7 I 21.093 

I 

t 

Acr3iic polymer latesK* j 5.822 
ACTysolSCr-275 j 0.957 



g 

564.6 
23.2 



63 
5.8 
37.7 
7Z7 
63 
1308.7 
1.2 
80.0 



646.0 
1783 
29.3 
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Mioroglaas 3004 li.391 73.2 

I 

Aquaflow3SfHS300 jo.096 29.3 



*The aciylic polyxztfx* Isbek is made by an exnulsiaa polymerisation pjooess 
and Im a monomeor cdoaposition of methyl zoeflmcryladte/Zrethyl hexyl 
acrylaWaciylic add of {weight ratio S0.S/4S.5/LQ i^ectively with a 

I 

calculatBd Tg of 6.4'C. The solids cootent is 50% by wd$ht 




The non volatile content of the coat32]@ is 71 % by weight 
lol The calculated PVC of ExLxnple 1 is 95% 

The Rotofhimier viscosityimeasured atlS'C was 3 Pa,s. 



I 

Comparative Example A 

j 

Dulux Trade White Vinyli Matt paint was used as a standaid. 
if The Rotothumer viscosity measured at 25 "C was 0.83 Pa.s. 

I 

' I 

1 



TestMedKod 



I 



A Wairington Bhie Board supplied by lie niamifactui^ pie-coated with 10 
layers of paint. The spedlmett board is prqpaied by applying die coating to 
tbe WamngtonBluebdakandallowiixgittodiy 



J j 

This specixnen board is tested according to BS 476 part 7, a summary of which 
is detail^ bdow. ! 
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rhe spedmexi is mounfed m a water-cooled bolder and is exposed to a radiant 
panel for 10 minutes. In ad^tion a pilot flame is applied to the bottom comer 
of the specimen doriELg thsj fast minute of the test. The time required for I3ie 
flame front to xeadi reference matks on the sg&am&a. l& noted, together 'with. 

> 

the exteait of the flame jjipread at 1.5 min^TtjiM and 10 minu^ after the 
b^jmnngofthetest ' ' 



Testing 

Preparatloit of Specimen! 1 

I 

The fire retaidant coating composition of Example 1 was applied to the 
prqiared aged Wairingtoii Blue board in three coats using a medium length 
pile (about 12 mm) rolfer. and allowed to diy. Each coat was allowed to dry 
oveauight before the next jsoal was applied. A dried coating flridawss of 1 100 
microns (1-1 mm) was achieved. This was allowed to age for 3 days before 
bang siihmitced to the BS 476 part 7 test to assess fire leterdancy. After 1 .5 
minutes the flam^i had spread 40 mm and afber 10 minutes had spread $0 mm 
fiom the reference poiat i 

i ' 
I . 

Preparation of Spedknten 2 

^ The coating composition jof Example 1 was applied to Warrington Blue board 

using fee same method ^s for Spedmen 1. This was ftaher coaled with the 

coating composition cif jCompaiative Exan^e A, in two coats. The dried 

coating thickness achieved was 1100 macrons and 80 microns respectively. 

This was allowed to dry ^d age for 3 days before testing according to BS 476 

:s pa3ft7toassessfiierel^rWcy.Aftel.5miiM 

and afbCT 10 niinntes had) spread 50 mm from the reference point 

i ' 



12 
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reparation of SpeetmeD. A 

lixg. Trade Vinyl Ma^ Compatative Example A was applied to the 
prepared agoi Waningtcni Blue board iising the same method as used in the 
5 prepacatioii of Specimmll >e3Lcept that 7 coats of tiie vreit coatixig cozcposition 
jweze reqiiired to acbte^ a dned coating thickness of 150 microns was 
adbieved. This was alloiijed to dry and age for 3 days befoie testii^ accoxding 
to BS 476 part 7 to ass^s fire retardancy. After 1.5 minutes the flame had 
sptead 300 mm and after lO mhxutes had spiead 440 -mm fyom the reference 
lol point. 




The spread of the jQiame 



when using the coadi^ compositions of the invention 



is shown to be significantly reduced whether the spedmen is coated with 
conventional, non fire s^aidantpaint or not 



Farther Examples 
Examples 2, 3 and 4 

Exanq)les2,3 and 4 w^ made according to the same process as describfidin 
Bcaraple 1 but using fl^ ingredients and quantities indicated in Table 2, 

^ a?an^le 2 and 4 used Storflam ZAH (aluminium trihydrowde coated with 
zinc hydroxy stamjiat^ as the fire r^ardant mafcedal and Example 3 used 
Secoroc A32 (ahnmiamn tcihydcojdde) and StoiJQam ZHS (zinc hydroxy 
stannate) in combination. 



is 



Table 2 
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Pprtion A 
Tap water (1) 
Bentone EW 

DispelairCF246 
ActiddeCHROlO? 
10 Orotaii731 (25%) ' 
Btopyleoie Glycol 
ExxsolD40 
TexBnol 
DisponilAlSSO 
1^ ChmaclayD 
'IioxideIK92 
China clay Siipieme 
StorflamZAH 
StorflamZHS 
SeciiiDcA32 
MiCTodolH200 
TttE>Water(2) 
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ExaiB5>le2 Examples E£afl^le4 



wt/g 

451.4 
22.5 



r 



7.7 

i 

|. 6.1 
30.6 

I 

70.4 
0 

' 0 

6.4 
' • 0 
• 0 

■ 0 
1313.1 

■ 0 
0 

^84.6 
76.3 

li 



Wl/g 

451.4 
22.5 



7.7 
6.1 
30.6 
70.4 
0 
0 

6.4 

0 

0 

0 

0 

131.3 
1181.8 
284.6 

276.3 



■wt/g 

531.7 
0 



9.2 
6.7 
55.1 
0 
44.8 
29-9 
15.3 
2113 
229.7 
268.9 
667.6 
0 
0 
0 

615.9 
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»7M3lCSCS9554 14.7 
Portion C 

lAciyHc polymear latex* 172,2 
Primal ASE 60 6.1 
5l>uicall30 410.5 
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4.7 

172.2 
6.1 
410.5 



17.9 

358.5 
0 
0 
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*The aoylic polymer lat^s is &e same as used ia Bxauiple 1. 



The non volatile conten^of the coatxDg conspositions of Examples 2 and 3 was 
id 70% bywaghtaod of Exaa$le4 was 53% by weight 



Th& calculated ?VC o^Exan^les 2 and 3 was 91% and of Exan^e 4 was 
75%. 



1^ The RotothinDer visco! ity of ihs coaliiig compositioiis of Bxamples 2 aod 3 
measured at 25''C were [ 1.7 Pa.s and 1.2 Pa.s le^edively and of E^canqyle 4 
was 0.6 F^s. 



Further Testing 

Preparation of Spediiu^ 3 

The coating con^josilii m. of Exanrple 2 was applied to Wanu^on Blue boaid 
using the same methoa as described in the preparation of Specimen 1. This 
was allowed to dry ov ianight and tiien one coat of the coating coiz^osition of 
Bsample 4 were sailed. Dried coatings of thickness 1122 microns and 80 
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microns lespectively wfe achieved, Spedmen 3 was allowed to age for 3 
days befoxe testing accorLg to BS 476 part 7 to assess fire retaidancy. After 
1 3 mimtes liie flame li^ spread 30 nm aod a£^ 



10 
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PreparatiOli of SpeGiiiieili'4 



The same procedure waj 
that tide ccmpositiion. o 



fbllawed as for the preparation of Specimea 3 except 
li' Example 2 was replaced with, the composition of 
Exanqilc 3- The dried ain thickaess achieved fbr coir^ositions of each of 
EKaiiq>aes3and4were f 122 and 80 microns respectively. Fire retardancy was 
assessed according to B S '476 part 7. Ate 1.5 minutes the to had 
nmi and after 1 0 minute i had spread 30 mm ftom 4b refeapence point. 
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1) A halogen-fi:^ fire re iardant coabng composition couiprismg 
[1) ;film fbnniiig poly hex 

ii) inoiganic &re retaidaut mat^al 

diaiaclsrisediathBtthe-Smie^^ acoajibiiiatioiLoffiie 
Tetaidant ffller paxiides and a metal stairostB and/or a metal hydroxy staimate 
wherein titie overall PVQof the composition is from 75 to 97 % 

2) A jBieietaidaMcoatit^ composition acxx)rding to Claim 1 charactedsed in 
that tbfi fire retards bt ma;tmal oonpnses fire letardant filler paiticles 
coated with the meta : stannate and/or lihe m^al hydroxy stacnatB. 

3) A fire retardant cot ling composition- according to Claim 1 or Claim 2 
chaiacterised. in thathSxe inoi^aaic fixte nstaixlant matraial is able to give off 
water and/or carboi| dioxide whsi in the form of a dried coating and 
exposed to the eLevated ten^eiatui^ found in or dose to a flame in a fire. 

4) A fiiereiardant coabng conqpositian according to any one of the pie 
aaims chaiacterisek in that Ihe file retatdant filler is selected fram the 
group consisting ofthantite, hydromagn^ite, aluminium trihydtoodde and 
magni^um hydroxi h, 

5) A fire letardam col ting composiliaa according to any one of Ihe preceding 
Qaims characterise a .in that the metal hydroxy stamiate is zinc hydroxy 
staimate, '} 

6) A file letardant coa mg composition according to any on^ 

Claims charactedsc I in that the fire letaxdant material conqndses from 100 
to 2000% by weigla; of the fihn formmg polymer. 

7) A fire retaidant cot &ng ccmposilion according to any one of Ihe preceding 
Claims dtaracteris id in that ihe compo^tion also contains at IcdSt one 
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componettt selected lopi the groitp consisting of pigments, Geological 
modifiers, flow aids, c iqjersants, ortendCTS, anii-foams, crosslmldng ageats 

>■ ' 

and bioddes. f ' 

81 A fire jetardamt coatM^ composition according to any one of «ie preceding 

• 

Claims characterised ^ that tiie coinposilion has a medium shear viscosity 
measnred at 25'C is f ^ 1 J Pa.s to 6.0 Pa.s. 

9) A fire letardant coati |g composition according to any one of liie preceding 
Claims characterisedln; that the composition is waterbome. 

10) A fire rctaidaiit Ibating system com^sii^ a first diicd layer of fire 
letaidant coating ccfenposition accoidirig to any one of the ptec^jding 
Claims and a sBConI dried layer of coating composition characterised in 
lhat the second layer|s of a di^erent con^sition to fhs first. 

11) A method of £)niQmg a coated siibstrate comprising 

li ' ' 

a) providing a sabsip 

b) applying onto atlleast a portion of the substrate at least one layer of a 
coating composivoh as defined in any one of Clahns 1 to 10 

c) aUo^ving the at least one layer to dry. 

12) A coated snbstr&e characterised in that said substrateis coated with a 
coating conjpositioi| according to any one of the preceding daims. 

13) A coating conSrasition substantially as herembefore described by 

refereoiDe to Esamp le 1 or Example 2. 

a 

, 



3 . 
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Absbact 

A jbialogen-fiee fire retajdant coating composition coinpiismg film forming 
Ipolymear, inoxgamc jBre;:^etardant material chaiactedsed in that ibe fixe 
letaxdant matetial coznpi^^s a oombiimiiaiL of fire retardant filler particle and 

i^etal hydroiiy stanxtate whi^dii the overall PVC of 




5 ia mstel stassate. and/or 
the composition is finm 



•j;5!tD97%. 



I; 



I • 

I ■ 
i: 



1 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

IS'^LACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR STOES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

O^OLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



